athematics is a very old discipline and the teaching of mathematics has a long tradition. However in today's university the need for students to apply some form of mathematics in their studies is ever increasing, and none more so than in the case of nursing.
athematics is a very old discipline and the teaching of mathematics has a long tradition. However in today's university the need for students to apply some form of mathematics in their studies is ever increasing, and none more so than in the case of nursing.
During 1999 the publication of the Government's 'Making a Difference' document [1] set out an agenda for significant change in the way that preregistration nurses are educated and trained to meet professional standards, the needs of the NHS and the complex demands of health and social care in the 21st century. In response London South Bank University (LSBU) launched a new curriculum for pre-registration Nursing in September 2000. The new programme was developed with educationalists at LSBU and colleagues in health and hospital trusts. Nursing had previously been taught and studied in teaching hospitals and separate from the traditional university system, but the modern nursing student is now part of the university system. At LSBU students do their practical work in local hospitals and the majority of their studies at one of LSBU's campuses.
The rapidly increasing number of students undertaking pre-registration nursing looks set to continue to rise -at the time of writing the number of students at LSBU is of the order of 2000. A new structured programme that combines more practical experience with a greater focus on the students' chosen specialist areas was to be implemented. The programme sought to attract students with a wide range of practical and educational experience. The Nursing courses are designed around an outcomes-based competency approach to education in order to ensure that nursing practice is examined from many perspectives. This approach seeks to encourage the development of knowledge, understanding, practical and technical skills, attitudes and values. The integration of theory and practice takes place from the very beginning of their studies. From a mathematical perspective we at LSBU have found that there is an essential requirement for remedial and catching up classes in mathematics to aid students who have difficulty in this area of their studies. Since these types of classes were comparatively new phenomena, with no established tradition, there was a need for new innovative methods and modes of delivery to help these students.
A number of factors needed to be taken into account when designing the structure and for well qualified and experienced staff to be available. At LSBU we tend to use a range of staff that have expertise in helping students at the FE/ HE transition level. For example staff who have taught Access or Foundation courses in FE colleges and those who have a medical or nursing background have seemed to be the most appropriate teaching staff. This is rather difficult to resource as not many tutors have both a nursing and mathematical background. At LSBU we are very fortunate in having found two part time members of staff who have a teaching qualification in mathematics and a nursing background. A considerable number of nursing students who come to use the service are in the first year of their study at university. Hence the need for experienced tutors is essential at this level. In previous years, when students entered HE with a sufficient grasp of the mathematics required, these type of staff would not have been required and the ordinary HE lecturers would have been sufficient.
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There is a lot of work initially in setting up appropriate teaching and support mechanisms for nursing students for example:
• Diagnostic tests to identify student's strengths and weaknesses • Extra classes to cover the weaker areas • Relevant discipline specific teaching materials • Evaluation feed back mechanisms to be implemented • On-going support • What to do with fully trained nurses who need help Correct measurement of drug dosages is vital, and all trainee nursing students must follow a drug calculation unit at some stage during their training. There is an essential entry requirement that students have a GCSE or equivalent mathematics qualification. A tutor might assume that the students have pre-requisite knowledge and experience in fractions, decimals, percentages, ratio and proportion and unit conversions. However many of the students have forgotten the mathematics they did previously. Another factor is that students have developed their own attitudes to mathematics and often see mathematics to be difficult and the prerogative of 'clever' people. Thus the vital area of mathematics for drug calculations must be carefully taught.
The first stage was to develop a diagnostic test to identify the student's strengths and weaknesses. The Learning and Development Centre at LSBU designed the test with input by the academic staff from our Health and Social Care faculty. The test contained questions on mathematics, English and biology so a complete profile of the students could be obtained. This test was then administered to all new pre-registration nursing students at LSBU. The mathematics questions were on basic number skills and manipulation, fractions, decimals, percentages and powers. Example questions were:
Decimals

Round off the following to two decimal places:
Complete the Calculation Use the numbers below to complete the calculations:
We ran the test on-line; questions were electronically marked and the students' profiles obtained as a hard copy. A paper copy of the test was also available should there be problems with the computers; this was also used at some of our smaller campuses at LSBU (for example at Harold Wood Hospital). Students who obtained scores of less than 40% were scheduled to attend extra classes, those who obtained 40-49% were recommended to attend and those above 50% could attend if they wished. Only 10% of the class obtained full marks for the mathematics test.
We found that many of the students who were recommended to attend or had the option to attend did so and the comments were that they wanted to brush up on their skills. We ran 10 hours of extra maths classes.
The classes covered the following topics: fractions, decimals, percentages, ratio and proportion, use of formulas and conversions. These classes were taught by one of the two mathematics teachers with a nursing background. The material used could have come from the standard GCSE type such as Greer [2] , however, we at LSBU felt that discipline specific material would be more appropriate to the students. All the topics were set in a nursing context. Examples of specimen questions from our material would be: 
Two specimen example questions from the website [5] are as follows:
There are many occasions when nurses need to convert a number from one metric unit to another. For example, you are required to give 1g of a drug and you have 500mg tablets available. The nurse needs to know that there are 1000 milligrams in 1 gram and s/he will therefore give two tablets. There will be times when the conversion is considerably more complex than this and the nurse will need to have a good grasp of the principles of metric conversions. This test consists of 20 questions, which are designed to assist in learning the principles of metric conversions.
Instructions:
• Enter your answer in the box provided Using formulas is an essential skill that nurses need to obtain, for example see the question below:
The only problem with this website is that students can use a calculator to do the questions, whereas at LSBU the students have to be able to do the answers without a calculator, so we only use the website for practice questions. However, the website also includes the ability to:
• customise almost all of the testing features in Drug Calculations for Nurses • keep a log file of the results of all users who access Drug Calculations for Nurses • include a shared log file across a network • keep separate records for every user who accesses Drug Calculations for Nurses • request an ID number and/or name of a user when Drug Calculations for Nurses is run • check peoples ID numbers against a list and record only the results of those who are on the list • create test conditions and practice modes At LSBU we also provide ongoing support for nurses during their training (see www.lsbu.ac.uk/caxton for the latest timetable of our support classes). We have not really addressed the problems that fully trained nurses have when they need help. Technically they are not LSBU students but the moral issue is here -do we turn these nurses away in their hour of need?
After the 10 hours of mathematics classes the students were re-tested with discipline specific questions (as opposed to the diagnostic test, which was of the standard type of mathematics questions). Students' scores rose by at least 25% in all cases. It was considered that these extra classes were worthwhile and we propose to adopt this procedure in future.
We have all seen in the papers stories where drug calculations have been incorrect. "Thousands of drug injections errors are probably made every day in NHS hospitals, say researchers. When nurses give drugs intravenously, they are making mistakes in almost half of the injections because they are poorly trained, the study says. Some of these are putting patients at risk. At least one patient every day in every major NHS hospital may experience a potentially serious error." [6] The report recommends that nurses be given better training and technology to help them give intravenous (IV) drugs properly. The team observed the preparation and administration by nurses of IV drugs, which are injected into the vein, over six to ten consecutive days on 10 wards in the hospitals. According to Professor Nick Barber of the University of London, "Errors which might not matter with other patients could be very serious cases" [6] . Just over 100 patients were given 430 doses of IV drugs during the period and errors were seen in 212 doses. A third of these were potentially harmful and in three the error was potentially severe where long term hospital care or even death could occur. So there is an obvious need to make sure that our nurses are properly trained in the mathematical calculations required for their profession.
An article by the American College of Physicians (ACP) [7] states that statistics show that nearly half of all drug errors are the result of problems in the prescribing process. The ACP recommends seven simple steps to prevent outpatient drug errors.
Step number 6 states that those prescribing drugs should:
Avoid decimals. Use 500 mg instead of 0.5 g, for example, and 125 mcg (micrograms) rather than 0.125 mg. You should also avoid using the terminal 0 (as in 1.0 mg). The decimal point might not show up clearly if the paper is lined or the prescription is faxed. [7] This is probably the most useful from a mathematical perspective to help avoid errors. I would like to add that handwriting is also difficult to follow at times and hence nurses could make an error, not due to the mathematics they use but due to reading the handwriting incorrectly. We at LSBU can teach the mathematics but reading handwriting is another issue. We always tell the students if in any doubt refer back to the person who prescribed the drugs.
Student evaluation results from the classes has been favourable. Comments from the students were as follows:
"useful for gaining a basic understanding before the drug unit starts" "more time would have been nice, but I did find it helpful" "the tutor understands the maths and the nursing bits!" "well done for finding an excellent tutor" It is clear from these comments that the students value the classes and in particular contact with a member of staff with the required mathematical and nursing expertise. We at LSBU plan to continue to offer this service. Should you need any further information regarding the service we provide for nurses at LSBU then please feel free to contact me by email at the above address.
